Brief Communication
vacAm2 allele was more common in South India (Chennai). [7, 8] Overall, very few studies have been carried out on this important human pathogen in India.
The present report is based on the study conducted at a public health gastroenterology referral facility in Chennai to examine mucosal patterns in H. pylori-associated gastritis. The authors also attempted to study the association of H. pylori infection with the clinical findings and H. pylori virulence markers cagA and vacA.
maTeriaLs and meThOds

Patients
A total of 147 dyspeptic individuals attending the Department of Digestive Health and Diseases at the Government Peripheral Hospital, Chennai attached to the Government Kilpauk Medical College and Hospital (KMCH), Chennai between December 2012 and January 2014 were enrolled in the cross-sectional study. Patients with uninvestigated dyspepsia, active gastric or DU and gastric MALT-lymphoma were included whereas individuals with structural (hiatus hernia, gastroesophageal reflux disease) and metabolic causes for dyspepsia (uraemia, ischaemic heart disease, biliary colic and pancreatitis), recent use of proton pump inhibitor, antibiotics and bismuth-containing compounds were not included. The study was conducted with approval from the institute ethics committee of KMCH, and informed consent was obtained from all participants. , the mucosal pattern observed was categorised as type 1 (cleft-like appearance extending along the longitudinal axis of gastric body), type 2 (red dots arranged uniformly), type 3 (mosaic pattern without a focal area of hyperaemia) and type 4 (mosaic pattern with a focal area of hyperaemia). [9, 10] Six biopsy samples (antrum/corpus) from suspected sites were collected during upper GI endoscopy. A portion of the specimen was inoculated into a tube for rapid urease test (RUT) and in formalin for histopathological examination (HPE). The remaining portion was kept in sterile TE buffer for DNA extraction. Samples for molecular analyses were transported in cold chain to the laboratory at National Institute of Epidemiology, Chennai within 6-8 h of collection. HPE by H and E staining was carried out in the Department of Pathology, KMCH and scored for gastritis and gastritis activity, from mild to severe, based on the level of infiltrating lymphocytes and neutrophils, respectively.
Endoscopic examination and biopsy sampling
DNA extraction and polymerase chain reaction analysis
Biopsy specimens were homogenised, and genomic DNA was extracted using the commercial HiPurA™ Mammalian Genomic DNA purification kit (HiMedia, India), according to the manufacturer's instructions. Extracted DNA was stored at −20°C until further analysis. To ascertain the presence of H. pylori DNA, H. pylori-specific phosphoglucosamine mutase gene, glmM (formerly designated as ureC) was carried out. Further, amplification of the virulence genes cagA and vacA'm' alleles were done as described previously. [8, 11] A case of H. pylori infection was diagnosed if any one of the polymerase chain reactions (glmM/CagA/vacA) is positive or if H. pylori was discernable on HPE.
Statistical analysis
Continuous and categorical data were analysed using Student's t-test and Chi-square/Fisher's exact tests, respectively. P < 0.05 was considered significant. Microsoft Excel was used for data entry. Descriptive data analysis was performed using SPSS version 17.0 (SPSS Inc., Chicago, Illinois, USA).
resuLTs
Age and gender
Among the 147 patients included in the present study, 105 (71%) were males and 42 (29%) were females. Fifty per cent (74/147) of patients were in the age group of 21-39 years. RUT was positive in 46% (68/147) of individuals. Sixty-two patients (42.2%) were categorised as H. pylori infected [ Table 1 ].
Analysis of age group-wise positivity showed that age group 40-59 years had significantly lower proportion of H. pylori infection (P = 0.035) [ Table 2 ]. There was no significant difference in the proportion of H. pylori positivity in other age groups. Similarly, there was no gender-specific association among the study participants. There was also no significant difference in RUT positivity across age groups or gender.
Clinical features and co-morbidities
The most common presenting symptom was abdominal bloating (27%; 39/147) followed by epigastric burning (24%; 36/147) [ Table 1 ]. History of diabetes mellitus was noted in 28% (41/147) of participants and 17% (25/147) had hypertension. The percentage of individuals who self-reported alcohol consumption and smoking were 26% (38/147) and 22% (33/147), respectively. A history of drug intake was obtained in 15% (22/147) individuals, and 5% (8/147) reported that they occasionally skipped meals. There was no significant association of H. pylori infection with any clinical feature and co-morbidities such as diabetes mellitus and hypertension [ Table 2 ].
Endoscopic findings
Endoscopic examination revealed normal mucosal study in 31% (41/147) of patients. In 69% (101/147) of patients, abnormal findings were seen, with 31% (45/147) having either type 3 or 4 mucosal pattern and 22% (32/147) having type 1 or 2 pattern [ Figure 1 ]. DU was observed in 17 patients (12%) and 7 individuals had gastric ulcer (5%).
There was significant association of H. pylori infection with type 3 mucosal pattern (P = 0.007) [ Table 2 ]. The proportion of H. pylori infected with type 1 pattern was lower than seen among uninfected individuals, and this difference was significant (P = 0.008).
Histopathological examination
HPE showed 56% (83/147) patients to have chronic non-specific gastritis (CNSG). The proportion of CNSG was significantly lower among H. pylori-infected individuals (P = 0.002). Erosive and nodular gastritis was seen in 16% (24/147) and 10% (14/147) of cases. Precancerous lesions such as atrophic gastritis and intestinal metaplasia were seen in 4% 6/147) and 12% (17/147) cases. Analysis revealed significant association of H. pylori infection with intestinal metaplasia (P = 0.012) [ Table 2 ]. Only in 3 cases, H. pylori bacilli were discernible. Figure 2 ]. vacA and cagA genes were amplified in 85.5% and 59.7% of H. pylori-infected cases. Among the vacA positive cases, 50.9% (27/53) had m2 allele whereas in 37.7% (20/53) cases, m1 allele was seen. In 11.3% cases, both m1 and m2 alleles were detected. Both cagA and vacA were present in 51.6% (31/62) of the infected individuals.
There was association of vacA positivity with histological (P = 0.014) as well as with OGD findings (P = 0.009). Among patients with type 3 and 4 mucosal patterns, 53.3% (24/45) were vacA positive. Such an association was not seen in the case of cagA positivity.
disCussiOn
H. pylori is one of the most frequent and persistent bacterial infections affecting nearly half of the world's population. The associated clinical conditions range from mild CNSG to severe conditions such as atrophic gastritis, ulcers and eventually gastric carcinoma. Hitherto, very few studies have been conducted in South India on H. pylori especially examining the association with mucosal patterns and virulence determinants such as cagA and vacA subtypes. The present study was an attempt by the authors to correlate endoscopic mucosal patterns with H. pylori infection status and also examine the pathogenic potential of H. pylori strains circulating in this region.
Most of the patients in the present study were in the age group of 21-39 years, and it was in this group that the H. pylori positivity was the highest. Relatively lower positivity was observed in the 40-59 years age group. A recent study from Odisha in Eastern India also showed higher positivity among adolescent and young adults (15-30 years) followed by adults in the age group of 40-60 years. [12] A study from Thailand reported the older age group of 41-60 years to be mostly infected. [13] No gender-specific association with H. pylori infection was observed in the present study, and this was similar to the observation in a recent study from Kerala in southern India. [14] However, higher positivity among males (P = 0.001) was recently reported from Odisha. [12] In the present study, there was significant association of H. pylori positivity with types 3 and 4 mucosal patterns. In contrast, there was lower proportion of positivity among individuals with types 1 and 2 mucosal patterns. These findings are in concordance with previous reports that described type 1 and 2 patterns to be predictive of H. pylori negative status and types 3 and 4 patterns to correspond to H. pylori positive status. Thus far, no other Indian report has attempted to associate mucosal patterns with H. pylori status.
H. pylori infection has been associated with the incidence of dysplasia or carcinoma. [14] Intestinal metaplasia and gastric dysplasia are the main precancerous lesions of the stomach. Although no cases of gastric carcinoma were encountered in the present study, there was a significant association between H. pylori infection and intestinal metaplasia. The proportion of H. pylori positives among cases of CNSG was significantly lower compared to H. pylori uninfected individuals. Unlike other Indian reports that had documented significant association of H. pylori infection with duodenal/gastric ulcers, no such association was observed in this study.
The high prevalence of vacA among the H. pylori-infected cases was similar to the previous reports from this region and other parts of India. [8, 15] The predominance of m2 subtype in this study was similar to previous reports from South India. [8, 16] The presence of multiple genotypes (m1 + m2) is indicative of multiple strains in the same individual as only a single m type is seen in one H. pylori strain. The presence of multiple strains due to either coinfection or superinfection is reportedly higher in countries with high H. pylori prevalence. [6] Multiple m types were not observed in the previous study from Chennai that had analysed the m types. m1 strains are reportedly more common in northern and eastern parts of India. [8, 16] vacA was significantly associated with intestinal metaplasia (P = 0.008) and type 3 and 4 mucosal pattern (P = 0.003) and significantly lower in patients with type 1 and 2 mucosal pattern (0.006).
The proportion of strains with cagA in the present study was lesser than from the previous report from this region and other parts of India. Comparable rates have been reported from another study from North India but are more common in reports from Europe and America. [13] cagA has been previously associated with gastric cancer, but with limited sample size, the present study was not powered to study such associations, and moreover, no cases of gastric cancer were encountered. cagA was found to be significantly associated with type 3 and 4 mucosal pattern (P = 0.019).
A key limitation in the present study was that only in three cases, H. pylori bacilli were discernable. This could be attributed to the presence of low bacterial load coupled with poor quality of the stain used that would have rendered visualising the bacteria difficult. Further in this study, a lot of emphasis was laid on submitting substantial portion of biopsy material for molecular studies. This also resulted in lesser material getting submitted for HPE. The present study examined only individuals who visited the study hospital seeking treatment for dyspepsia, and hence, the findings of the study should not be generalised to explain H. pylori infection in the community settings.
COnCLusiOns
The association of type 3 and 4 mucosal patterns with H. pylori infection could be useful to inform the clinician to decide on the need for eradication therapy especially in settings without adequate laboratory support. This could also help circumvent unnecessary use of antibiotics in an era of escalating levels of antimicrobial resistance. The high prevalence of virulence determinants including multiple vacA subtypes is suggestive of the circulation of highly virulent H. pylori strains in the community. Further studies involving larger sample size, geographical representativeness and examining various other virulence genes is required to gather more insights into the clinico-epidemiological and molecular aspects of H. pylori infections in relation to population and geography in India.
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